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Changer for optical recording media 

The present Invention relates to an elevator type changer for 
optical recording media including a moveable drawer supporting 
a number of trays arranged one above the other, each tray 
capable of holding an optical recording medium, which allows 
access to all trays at the same time. 

Such changers for optical recording media such as CD, DVD, or 
the like, generally consist of a main chassis including the 
drive elements and the electronic modules for processing the 
signals for the playback and/or recording operation. Within the 
chassis a moveable drawer is mounted. The drawer normally 
resides in the chassis and can be pulled out of the chassis for 
replacing the optical recording ' media . The drawer includes a 
number of trays arranged one above the other, each tray being 
capable of holding an optical recording medium. For one type of 
changer, the trays are provided with openings which allow the 
optical recording medium within the tray to be gripped and 
pulled out of the tray for the playback or recording operation. 
For another type of changer, the trays can be moved from a, . 
storage position within the drawer to an operating position. 
The trays are provided with an opening which allows to access 
the optical recording medium within the tray witb an optical 
pickup unit. For both types of disk changers, if a user wants 
to replace the optical recording media contained in the trays, 
only one tray can be accessed at a time, which makes the 
changing of the optical recording media a time consuming and 
cunibersome task. 

In the European Patent Application EP 1 i64 584 a changer for 
CD and/or DVD disks including a drawer slidably mounted within 
a chassis of the changer and supporting a number of trays 
arranged one above the other and each holding a disk therein, 
wherein the trays are each mounted at one end via a hinge at 
the drawer in such a way that they are pivotable about a 
horizontal axis of the chassis, is proposed. A sldewall of the 
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chassis is provided with a number of parallel extending slots , 
each having a substantially horizontal section and a subsequent 

downwardly inclined section." The slots cooperate with" 

corresponding pins of the trays in such a way that, if the 
5 drawer is pulled away from the chassis/ the pins of the trays 
are moved downwardly by the downwardly inclined section of the 
slots, so that the trays, which are rotatably connected to the 
sidewalls of the chassis with a* further pin serving as an axis 
of rotation and cooperating with a corresponding hole within 
10 the sidewalls, are pivoted upwardly and spread, in this way all 
trays can be accessed at the same time. 

It is an object of the invention to improve a known disk 
changer , 

15 

According to the invention, a changer for optical recording 
media includes a moveable drawer supporting a number of trays 
arranged one above the other, each tray being capable of 
holding ah optical recording medium f the trays being mounted 

20 such that they are pivotable about a horizontal axis, the trays 
being pivoted about the horizontal axis by a rotating movement 
of a rotation cam connected to the drawer. The horizontal axis 
of the pivoting movement of each tray is perpendicular to the 
direction of movement of the drawer when the drawer is pulled 

25 away from the chassis into the access position. Using a 

rotation aam connected to the drawer for the pivoting operation 
has the advantage that the axis of rotation of the trays can be 
located very closely to the end of the trays, contrary to the 
prior art, where at the end of the trays the pins cooperating 

30 with the slots of the sidewall for performing the pivoting 

operation are provided. The design according to the invention 
allows to reduce the distance between the trays , resulting in a 
more compact design. Furthermore, contrary to the prior art, 
the point of contact for the pivoting operation does not heed 

35 to be close to the axis of rotation, which reduces the forces 
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acting on this point of contact and makes the changer more, 
reliable. 

Advantageously a pair of rotation cams is provided, on© at.eaoh 
side of the trays. This has the advantage that the force for 
pivoting the trays is applied symmetrically to both sides of 
the trays, thus reducing the force applied to each side of the 
trays and the risk of oanting of the trays. 

Favourably, the trays are mounted in guide rails mounted at a 
first end at the drawer via a first hinge and mounted at the 
rotation cam via a second hinge. In this way the pivoting 
operation is mainly performed with the guide rails carrying the 
trays, not with the trays themselves. The trays, therefore, are. 
not fixed to the rotation cam or to the drawer and can be moved 
IS from the storage position to the" operating position and vice 
versa! Contrary to the prior art, where during this movement 
the trays are guided by the pins used for the pivoting 
operation, according to the invention the trays are guided, by a 
special, optimised guiding element for each guide rail. This 
20 makes the movement more reliable and prevents canting o£ the 
trays during the movement. The uppermost guide rails are . 
favourably connected and formed by a single part. 

Advantageously, the second hinge of the guide rails are located 
25 between the first hinges of the "guide rails and the second end 
of the guide rails. By putting the second "hinges close to the 
second end of the guide rails, the forces necessary for the 
pivoting operation, i.e. the forces acting on the second.; 
hinges, are minimized. This reduces the risk of breaking of. the 
30 hinges and makes the changer more robust . . 

Favourably, the rotation cam is rotated by a cam driver 
connected to the rotation cam. This has the advantage that, 
since the rotation oam is rotatably connected to the drawer, 
35 the cam driver only needs to perform a linear movement for 
rotating the rotation cam. This linear movement is, for 
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example, realised using the driving mechanism provided for 
pulling the trays from the storage position to the operating 
position, it ±Bi of course, also possible to provide a 
dedicated drive for the cam driver or to rotate the rotation 
5 cam directly. In case of several, rotation cams; several .cam 
drivers are provided. 

Advantageously, the cam driver moves linearly relative to the" 
drawer. Since a mechanism for releasing the drawer from the 
10 chassis, i.e. for moving the drawer out of the chassis , has to 
be provided anyway, the pivoting operation can easily be 
realised by fixing the cam driver to the chassis and moving the 
drawer relative to the cam driver. In this way, no. additional 
driving mechanism is necessary for the pivoting operation.* 

15 

According to another aspect of the invention, a stopper is 
provided for preventing the slipping of an optical recording 
medium into the changer when the trays are spread. Though in 
their pivoted position the distance between the ends of the 

20 trays is very small , there is a chance that, when a user place© 
a recording medium on one of the trays , the recording medium 
might slip through the gap between the tray and the respective 
upper tray into the changer. This risk of slipping is increased" 
when the- drawer can be pulled away from the chassis with a tray 
'25 remaining in the operating position. In this case the user can 
replace the recording media contained in the trays whiie 
another recording medium is played back or recorded. However, 
since on tray remains in the operating position , there is an 
enlarged g^p between the adjacent trays. In oase a recording 

30 medium slips into the changer this recordings medium has to be 
pulled, out of the changer manually by the user. This is 
effectively prevented by providing a stopper. 

Favourably, the stopper comprises a rotation bar rotatable from 
35 a retracted position to a stopping position. This makes it 
possible to use a single stopper, i.e. the rotation bar, for 
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all trays. However, since the trays have to. be moved from the 
storage position to the operating position,, the rotation bar 
must not obstruct the movement of the trays. This is achieved 
by rotating the rotation bar into the retracted, position. 

5 

Advantageously/ a locking means is provided for seouring the 
rotation bar in the stopping position and/or the retracted 
position. A securing of the rotation bar in the retracted 
position can be achieved, for example, by a plate spring. The 

10 spring prevents that due to vibrations or the like the rotation 
bar rotates from the retracted position to an intermediate 
position and interferes with the movement of the trays. In the 
stopping position the rotation bar is secured by a special 
locking means attached to the uppermost guide rail. Favourably, 

15 the special locking means only secures the rotation bar when, 
the trays are in the pivoted state. The locking .means ensures 
that even by force it is not possible to insert an optical 
recording medium into the changer . 

20 Favourably, the rotation of the rotation bar from the retracted 
position to the stopping position and vice versa is controlled 
by a cam. The cam can, for example, be attached to a gear used 
for moving the drawer. In this way, the rotation of the 
rotation bar is connected to the movement of the drawer and, 

25 therefore, also to the pivoting operation. This has the 

advantage that on the one hand no additional driving mechanism 
for the rotation bar is needed and that on the other hand the 
different movements have a fixed relation. It is, of course, 
also possible to provide a dedicated driving mechanism for the 

30 rotation bar. 

According to the invention, the rotating movement of the 
rotation cam, the linear movement of the cam driver, and/or the 
rotation of the rotation bar are implemented by 
35 electromechanical driving means. In this way, all movements can 
be performed automatically without the need for any manual 
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intervention by the user. This makes the changer very 



- - »« comfortable >r to use,- — ■ -■■ ■;- - - 

Favourably, the trays are provided with means for securing the 
5 optical recording media in the trays if the changer ij3 arranged 



media can be placed on the trays even if the trays are in a 
vertical position. The possibility to arrange the changer 
vertically, e.g* due to space limitations or other 
10 requirements, extends the possible range of application of the 
changer . 

Advantageously, an apparatus for reading from and/or writing to 
optical recording media comprises a changer for. optical 
15 reaording media according to the invention- Such an apparatus 
is very comfortable to operate since it allows to replace, all. 
optical recording media contained in the trays at the same time 
without any time consuming and cumbersome operations. 

20 Exemplary embodiments of the invention are specified in the 
following description of advantageous configurations with 
reference to the figures. It is understood that the invention 
is not limited to these exemplary embodiments and that , the 
specified features can also expediently be coiribined and/or 

25 modified without departing from the scope of the present 
invention. In the figures: 

Pig. 1 shows a disk changer according to the invention with 



vertically. The securing means ensure that optical recording 



35 



30 



• Pig. 



Pig. 
Pig* 
Pig. 
Pig. 
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closely packed trays, 

shows a tray for use with the. disk changer according 
to the invention, 

shows a pair of guide rails for the trays ,\ 

shows the top guide' rail for -the uppermost . tray , 

shows a drawer for the trays, 

shows a pair of cam drivers for the pivoting 

mechanism, 
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7 shows a pair of rotation cams for the pivoting 
mechanism, 

8 shows the disk changer according to the invention 
with pivoted trays, 

9 shows the disk changer according to the invention 
with pivoted trays and loaded recording media, 

10 shows the disk changer as in Pig- 9, with a . 
recording medium having slipped into the disk 
changer, 

11 shows a disk ohanger as in Pig- 9 having an . 
additional disk stopper, 

12 shows a bottom view of the disk stopper, 

13 shows the disk changer as in Pig. 11 with closely 
paaked trays and a retracted disk stopper, and 

14 shows the mechanism for retracting .the disk stopper. 

In Pig- 1 a disk changer 1 according to the invention is shown. 
In this embodiment the disk changer 1 comprises a drawer 12 
supporting five trays 2 for loading up to five optical 
20 recording media 24 . However, a different number of trays 2 can 
also be used. Each of the four lower trays 2 is guided by a 
pair of guide rails 6 as shown in Pig. 3,. while the uppermost 
tray 2 is guided by a top guide rail 10 shown in Pig. 4. The 
guide rails 6, 10, having guide grooves 7, and further guide 
25 grqoves 13, as shown in Pig. 5, are used for guiding the. trays 2 
from a storage position to an operating position, in the 
storage position the user cannot access the optical recording 
media 24,* which are held on the trays 2, since the trays. 2 are 
closely packed. If the user wants to replace one or more 
30 optical, recording media 24, the disk changer 1 moves the drawer 
12 together with the trays 2 from the storage' position to an 
access position. For this purpose the disk changer 1 comprises 
a pair of rotation cams 20 and a pair of cam drivers 17, which 
pivote the trays 2 and allow access to all trays 2 at the same. 
35 time. The operation of the pivoting mechanism will be explained 
later on. 



Pig. 
Pig. 
5 Pig- 
Pig. 

10 Pig. 

Fig. 
Pig- 

is Fig- 
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—Fig.- 2 shows a tray 2 for use in the disk changer 1. The tray- 2 

has two guiding elements S working together with the guide 
grooves 7 of the guide rails 6, 10 and the further guide 
5 grooves 13 for guiding the disk tray 2 from the storage 

position to the operating position, in addition, the tray 2 has 
an opening 3 , which is used for securing the tray 2 in the • 
playback position, and a recess 4 used for pulling the tray 2 
from the storage position to the operating position. A 

10 recording medium 24 held on the tray 2 can be accessed by a 
pickup unit (not shown) through a further opening of the tray. 
The guiding elements 5 are designed such that no canting occurs 
when the guiding elements 5 move from the guide grooves 7 of 
the guide rails 6, 10 to the further guide grooves 13 and vice 

15 versa if a correct alignment of the guide grooves 7, 13 within 
certain tolerances is ensured. Furthermore, the length of the 
guiding elements is .chosen such that a pivoting of the trays 2 
• is only possible when the trays 2 are completely in their 
storage position. The design of the guiding elements 5 

20 guarantees a more reliable guidance of the trays 2 than the 
design according to prior art using guiding pins. 

The pair of guide rails 6 used for guiding the tray 2 from the 
storage position to the operating position and vice versa is 

25 shown in Pig. 3. Each guide rail 6 has a guide groove 7 

accommodating the guiding element 5 of the tray 2, and a* first 
hinge 8 and a second hinge 9. The first hinge 6 serves as an 
axis for the tray 2 during the pivoting operation, while .the 
second hinge 9 fits into a corresponding guide groove 23 of the 

30 respective rotation cam 20 and serves as a type of lever for 
the pivoting operation. 

For the uppermost tray 2, instead of a pair of guide rails* 6 a 
single top guide rail 10 is used. The top' : gudde rail i : p serves 
35 as a lid for the trays 2 and gives more stability to the 

pivoting mechanism. The top guide rail 10 'also comprises guide 
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grooves 7 and first hinges 8 and second hinges 9 as the guide 
rails 6 depicted in Fig. 3. In addition, the top guide rail 10. 
con^priees a lock 11, whose function will be explained later. 

5 Pig- 5 shows the drawer 12 for the disk changer.! in more- ... 
detail. Both. sidewalls of the drawer 12 have five guide grooves 
13, which form an extension of the guide grooves 7 of the guide 
rails 6 and the top guide rail 10, and which are used for 
guiding the trays 2 from the storage position to the operating 

10 position. Furthermore, both sidewalls of the drawer 12 comprise 
a hinge 14 for the rotation cams 20 and two guide bosses 16 for 
gui.ding the cam drivers 17. Finally, the bottom of the drawer 
12 has a recess 15, whose function wiil also be explained 
later. 

The pair of cam drivers 17 for the. pivoting mechanism ijsT • 
depicted in Fig, 6.' Bach cam driver 17 has a pair of gyiide 
grooves 18 for accommodating the guide bosses 16 of the drawer 

12. In addition, the tip of each cam driver 17 comprises a 

20 bearing 19, into which a hinge 22 of the. corresponding- rotation ; 
cam 20 is fit. 

Pig. 7 shows the pair of rotation cams 20 for the pivoting 
mechanism. Both rotation cams 20 have a bearing 21, into which 

25 the hinge 14 of the drawer 12 is fit. The -hinge 14 and the. 

bearing 21 allow rotation of the rotation cams 20. In addition, 
both rotation cams 20 have a hinge 22, which is fit into the 
bearing 19 of the corresponding cam driver 17, and which serves 
as a lever for the rotation of the rotation cams 20. For the 

30 pivoting operation the rotation cams 20 comprise a plurality of 
curved , guide grooves 23, into which the second hinges 9 of the 
guide rails 6 and the top guide rail 10 are fit. For the 
lowermost tray 2 no guide groove is needed, since it is. 
sufficient to .rotate the four upper trays 2 upwards while 

35 maintaining the lowermost tray 2 in its position. It is, of 

course, also possible to rotate the lowermost tray 2 upwards as 
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well, or to rotate one or more* of the lower trays 2 downwards 
(not shown here) . 

Pig- 8 shows the disk changer 1 according to the invention with 
pivoted trays 2, i.e. with the trays 2 being in the access 
position. In this position it is possible to access all trays 2 
at the same time. For the pivoting operation the drawer 12 is 
moved forward while the cam drivers 17 are kept in their 
position . Since the rotation cams 20 are attached to the drawer 
12 via the bearing 21 and the hinge 14 and to the cam drivers 
17 via the further bearing 19 and the further hinge 22, the' 
relative movement of the drawer 12 and the cam drivers 17 leads 
to a rotation of the rotation cams 20. At the same time, since 
the guide rails 6 and the top guide rail 10 are connected to' 
the rotation cams 20 via the second hinges 9, and to the drawer 
12 via the first hinges 8, the rotation' of the rotation cams 20 
leads to an upward rotation of the guide' rails 6 and the top 
guide rail io and to a respective upward pivoting of the trays 
2, For bringing the trays 2 back into the storage position, the 
pivoting operation is reversed,, i.e. the drawer 12 is moved 
backward. 

in Fig. 9 the disk changer l in its access" position is shown* 
In the figure, the trays 2 have been loaded with optical 
recording media 24. When the user removes an optical recording 
medium 24 from one of the trays 2 and inserts a new one, it * can 
occur that the inserted optical recording medium 24 slips' into 
the disk changer 1 through the gap between the trays 2, as- 
shown in Pig. 10. To prevent this, a disk stopper 25 is* 
provided, which is depicted in Pig. 11. when the disk changer 1 
is in the access position, the disk stopper 25 is locked by the 
lock 11 attached to the top guide rail 10. When the disk • 
changer 1 is brought into the storage position, the lock 11 
releases the disk stopper 25, which is then retracted into the 
recess IS in the bottom of the drawer 12 to allow the trays 2 
to be moved from the storage position to" the operating ' 
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position. The disk stopper 25 is secured in the extracted and 
the retracted position with a plate spring 26, as shown in the 
bottom view of the disk changer 1 depicted in Fig* 12. For this 
purpose the disk stopper has a cam close to its axis of.. 

5 rotation, which is pushed against the plate spring. 26 and 

forces the plate spring into a strained position when the disk 
stopper' 25 ' is rotated out of the retracted position or . the*, 
extracted position. In this way a force is necessary to rotate 
the disk stopper 25 out of the retracted position or the 

10 extracted position. The disk changer l in the. storage; position 
with the disk stopper 25 being retracted is shown in Fig. i3. 

Next, the operation of the disk stopper 25 shall be explained 
with reference to Fig. 14. The disk stopper 25 consists pf a 

15 rotation bar 27 and a lever plate 30. The lever plate 30 

comprises a recess, in which a cam 29 is fitted. The cam. 2$ is 
attached to a gear 28, which is used for moving the drawer 12 
forwards or backwards. In this way no additional elements are 
necessary for the operation of the disk stopper 25. It is, of 

20 course, also possible to provide a separate driving mechanism 
for the disk stopper 25. As can be seen farom'Figs. 14A^to 14E, 
by rotating the gear 2S the rotation bar 27 is brought from a 
vertical (retracted) position' to a horizontal (stopping) 
position through the joint operation of the lever plate 30 and 

25 the cam 29. By rotating the gear 28 in the opposite direction, 
the rotation bar 27 is brought from the horizontal position to 
the vertical position. 



30 
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Claims 

1. Changer (1) for optical recording media (24) including a 
movable drawer (12) supporting .a number of trays (2) arranged 

5 one above the other, each tray (2) being capable of holding an 
optical recording medium (24) , the trays (2) being mounted such 
that they are pivotable about a horizontal axis, characterized 
in that the trays (2) are pivoted about the horizontal axis by 
a rotating movement of a rotation cam (20) connected to the 
10 drawer. (12) . 

2. Changer (1) according to claim 1/ characterized in .that the 
trays (2) are mounted in guide rails (6) mounted at a fir^t end 
via a. first hinge (8) at the drawer (12) and mounted . via a 

15 second hinge (9) at the rotation cam (20) ■ 

3, Changer (1) according to claim 2, characterized in that the 
second hinge (9) is located between the first hinge (8) of the 
guide rail (6) and the second end of the guide rail (6) . 

20 

4, Cl^anger (1) according to one of claims. 1-3 , . characterized in 
that the rotation cam (20) is rotated by. a cam driver (17) 
connected to the rotation cam (20) ♦ 

25 5. Changer (1) according to claim 4, characterized in that the 

cam driver (17) moves linearly relative to the drawer (13) . 

"***.*. 

6. Changer (i) according to .one of the. preceding claims , 
characterized in that a stopper (25) is provided for preventing 

30 the slipping of an optical recording, jnedium.. (24) into.. ..the 
changer (1) when the tray© (2) are pivoted. 

7. Changer (1) according to claim 6, characterized in that the 
stopper (25) comprises a rotation bar (27) rotatable from a 

35 retracted position to a stopping position and vice versa. 
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a, changer (l) according to claim 7, characterised in that a 
locking means (11) is provided for securing the rotation bar 
(27) in the stopping position and/ or the retracted position. . 

9. Changer (1) aocording to claim 7 or 8, characterized in that 
the rotation of the rotation bar (27) from the retracted 
position to the stopping position and vice versa is controlled 
by a cam (29) . 



10. Changer (1) according to one of the preceding claims, 
characterized in that the rotating movement of the rotation cam 
(20), the. linear movement of the cam driver (17), and/or the 
rotation of the rotation bar (27) are implemented by electro- 

15 mechanical driving means . 

11. Changer (l) according to any of the preceding claims, 
characterized in that the trays (2) are provided with, means for 
securing the optical recording media (24) in the trays. (2) and 

20 in that the changer (1) is arranged vertically. . 

12 . Apparatus for reading from and/ or writing to . optical 
recording media (24), characterized in that it comprises . a 
changer (l) for optical recording media (24) aocording to any 

25 of claims l-ll. 
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Abstract 

Changer for optical recording media* 

5 The present invention relates to an elevator type ohanger for 
optical recording media 24 including a moveable drawer 12 
supporting a number of trays 2 arranged one above the other, 
each cray 2 capable of holding an optical recording medium 24, 
which allows access to all. trays 2 at the same time. : 

10 According to the invention, a ahanger for optical recording 

media 24 including a moveable drawer 12 supporting a number of 
trays 2 arranged one above the other, each tray 2 being capable 
of holding an optical recording medium 24, the trays 2 being, 
mounted such that they are pivotable about a horizontal axis of 

15 the drawer 12, is characterized in that the trays 2 are pivoted 
about the horizontal axis by a rotating movement of a rotation 
cam 2 0 connected to the drawer 12. 

Pig. 1 
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Fig. 5 
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Fig, 12 



Fax resu de : +49 511 418 2811 
PA030004*Su*060103 



06/01/-03 15:35 P ff : 29 



6/6 




t 

Fig. 14 



Page Blank (uspfo) 



PCT Application 

EP0313173 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 
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□ GRAY SCALE DOCUMENTS 
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□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 
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